The C-terminal domain of FUSCA3 negatively regulates mRNA and protein levels, and mediates sensitivity to the hormones abscisic acid and gibberellic acid in Arabidopsis.
The transcription factor FUSCA3 (FUS3) controls the transition from the embryonic to the vegetative phase of development by regulating abscisic acid (ABA) and gibberellic acid (GA) levels in Arabidopsis thaliana. In a feedback loop, FUS3 accumulation is negatively and positively regulated by GA and ABA, respectively, by an uncharacterized mechanism. Here, we use a FUS3-GFP construct to show that the level of the FUS3 protein decreases dramatically during mid to late embryogenesis, whereas its mRNA is present at a high level. Deletion studies identify a C-terminal domain (CTD) that negatively regulates mRNA and protein levels, and mediates sensitivity to ABA and GA. Indeed, a CTD-truncated FUS3 variant accumulates at high level, and is insensitive to the destabilizing and stabilizing effects of GA and ABA, respectively. In contrast, fusion of various fragments of the CTD with GFP is sufficient to greatly reduce GFP fluorescence. The GFP-CTD fluorescence can be increased by ABA and paclobutrazol, an inhibitor of GA biosynthesis. Cell-free degradation assays show that FUS3 is a short-lived protein. FUS3 degradation follows the 26S proteasome in vitro and in vivo, and the CTD affects its degradation rate. In contrast to the native form, the CTD-truncated FUS3 is unable to fully rescue the fus3-3 mutant, and is thus required for FUS3 function. In conclusion, this study identifies a CTD that maintains low levels of FUS3 during embryogenesis and early germination, and is required for normal FUS3 function and sensitivity to ABA and GA.